Interferons upregulate thymidine phosphorylase expression via JAK-STAT-dependent transcriptional activation and mRNA stabilization in human glioblastoma cells.
Overexpression of the angiogenic enzyme thymidine phosphorylase (TP) in tumor cells and/or infiltrating macrophages correlates with increased microvessel density and poor prognosis in various tumor types including glioma. The present study examined how the TP gene expression is regulated by different types of interferons (IFNs) in human T98G and A172 glioblastoma cells. Both type I (alpha, beta) and type II (gamma) IFNs upregulated TP mRNA and protein expression while inhibiting cell proliferation. IFN-induced TP mRNA accumulation was not inhibited by the protein synthesis inhibitor cycloheximide, but was strongly blocked by the transcription inhibitor actinomycin D, as well as by transcription factor decoy oligodeoxynucleotides containing the putative IFN response element or the gamma-activated sequence in the TP promoter. The Janus kinase (JAK) inhibitor AG-490 blocked both IFN-induced STAT1 (signal transducers and activators of transcription 1) phosphorylation and TP expression. All IFNs increased the stability of TP mRNA as well. In addition, IFN-evoked TP enzyme activity enhanced the cytotoxicity of 5-fluorouracil (5-FU). These findings indicate that TP expression may be upregulated by IFNs via the JAK-STAT signaling pathway and both transcriptional and posttranscriptional mechanisms. Combined treatment with IFN and 5-fluorouracil may be a useful therapeutic strategy for malignant gliomas.